Tissue-specific sensitivity to AID expression in transgenic mouse models.
Activation-induced cytidine deaminase (AID), an enzyme with homology to members of the APOBEC family, is involved in somatic hypermutation (SHM) of immunoglobulin (Ig) genes, either by direct deamination of DNA or by an indirect action through its putative RNA editing activity. AID is able to mutate both Ig-like reporter constructs and selected non-Ig genes in normal B cells and in other cells when ectopically overexpressed in mammalian cells and transgenic mice. However, in spite of the fact that in these transgenic animals AID activity was driven by an ubiquitous promoter, only T lymphomas and lung adenomas occurred. In the present work, we constructed three sets of transgenic mice in which AID was under the control of lck, HTLV-I and MMTV promoters, respectively. The lck/AID mice developed thymic lymphomas with variable but high efficiency, while no tumor was detected in HTLV-I/AID mice after two years of monitoring. Four MMTV/AID founder mice died with an atypical clinical picture, although no mammary tumor was found. These findings suggest that additional factors, present in thymocytes but not in other tissues or in lymphoid cells at different stages of differentiation, are needed for AID to fully manifest its tumorigenic potential in mouse. Alternatively, the display of full AID mutagenic and transforming activity could be related to the existence of physiologic DSBs which occur in both thymocytes and switching B cells.